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ARTICLES

immunology

Silica crystals and aluminum salts activate the NALP3
inflammasome through phagosomal destabilization

Veit Hornung!?®, Franz Bauernfeind>®, Annett Halle!, Eivind O Samstad!?, Hajime Kono#, Kenneth L Rock?,
Katherine A Fitzgerald' & Eicke Latz'?

Inhalation of silica crystals causes inflammation in the alveolar space. Prolonged exposure to silica can lead to the development
of silicosis, an imeversible, fibrotic pulmonary disease. The mechanisms by which silica and other crystals activate immune
cells are not well understood. Here we demonstrate that silica and aluminum salt crystals activated inflammasomes formed by
the cytoplasmic receptor NALP3. NALP3 activation required phagocytosis of crystals, and this uptake subsequently led to
lysosomal damage and rupture. ‘Sterile’ lysosomal damage (without crystals) also induced NALP3 activation, and inhibition

of either phagosomal acidification or cathepsin B activity impaired NALP3 activation. Our results indicate that the NALP3
inflammasome senses lysosomal damage as an endogenous ‘danger’ signal.

Innate Immune Activation Through
Nalp3 Inflammasome Sensing of
Asbestos and Silica

Catherine Dostert,* Virginie Pétrilli,* Robin Van Bruggen,2 Chad Steele,?
Brooke T. Mossman,* Jiirg Tschopp™*

The inhalation of airborne pollutants, such as ashestos or silica, is linked to inflammation of the
lung, fibrosis, and lung cancer. How the presence of pathogenic dust is recognized and how chronic
inflammatory diseases are triggered are poorly understood. Here, we show that ashestos and silica
are sensed by the Nalp3 inflammasome, whose subsequent activation leads to interleukin-13
secretion. Inflammasome activation is triggered by reactive oxygen species, which are generated by
a NADPH oxidase upon particle phagocytosis. (NADPH is the reduced form of nicotinamide adenine
dinucleotide phosphate.) In a model of asbestos inhalation, Nalp3™~ mice showed diminished
recruitment of inflammatory cells to the lungs, paralleled by lower cytokine production. Our
findings implicate the Nalp3 inflammasome in particulate matter—related pulmonary diseases and
support its role as a major proinflammatory “danger” receptor.

Nature Immunology 2008
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